This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANKS 



(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office uropeen des brevets 



(12) 



(H) EP 1 180 436 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

20.02.2002 Bulletin 2002/08 

(21 ) Application number: 01 1 18852.1 

(22) Date of filing: 14.08.2001 



(51) intci7: B41 M 5/00, C08G 18/44, 
C08K 3/36, C08K 5/00, 
C09D 175/06 



(84) Designated Contracting States: 


(72) 


Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


Inoue, Masato 


MC NL PT SE TR 




Takaishi-City, Osaka-fu (JP) 


Designated Extension States: 


• 


Tanaka, Yoshitnasa 


AL LT LV MK RO SI 




Osaka-City, Osaka-fu (JP) 




• 


Matsuo, Masatoshi 


(30) Priority: 15.08.2000 JP 2000246323 




Izumiotsu-City, Osaka-fu (JP) 


(71) Applicant: DAINIPPON INK AND CHEMICALS, 


(74) 


Representative: Albrecht, Thomas, Dr. et al 


INC. 




Kraus & Weisert, Thomas-Wimmer-Ring 15 


Itabashi-ku Tokyo (JP) 




80539 Munchen (DE) 



(54) Composition for ink-receiving layer, recording material and printed matter obtained using 
the same 



(57) A composition for an ink-receiving layer com- 
prising: (A) an aqueous polyurethane resin having a 
polycarbonate chain; (B) at least one pigment selected 
from the group consisting of silica, alumina, calcium car- 
bonate and clay; and at least one of (C) a phenolic anti- 



oxidant and (D) a hindered amine ultraviolet absorber. 
Also disclosed are a recording material having an ink- 
receiving layer comprising the composition, and printed 
matter obtained from the recording material. 
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Description 

FIELD OF THE INVENTION 

10 also outdoors. ■■ 
BACKGROUND OF THE INVENTION 

[0 00 21 Therecentrelaxa^ 
,5 lehic.es, e.g., trains and buses, and the like. an explosive 

digital printing technique has recently been app| ed becauK of ^ ^dency t s 
increase of the amount of advertising, and de velopment of ~ "J^^™ Where a highly precise print 
include offset printing, ink jet printing, thermal « 

labric, coated with an ink-receiving layer to .mprove, methods for obtaining improved 
improve color density and water resistance of printed " silica ka0 ,i ne and clay dispersed in a 

2 s printability in which a composition comprising ^ ratet0 form 

water-soluble polymer binder such as polyv.nyl alcohol or starch , ^apphed to a 

(see JP-A-59-1 85690 (The term "JP-A" as used herein means an t ^ resjst&nce of the ink- 

ion"), JP-A-4-21 9267, JP-A-5-294057).The disadvantage of these ^^^^^^^^ lam inate 
receiving layer because of use of a water-so.uble po ymer ^^r^^ or chalking toe du^) of 

so PHntedmanerwithatransp^ 

[0004] An ink jet recording matenal ^/^^ p * Recording material is also difficult to 

SUMMARY OF THE. INVENTION ...... r , ' - 

have completed the present invention. inwentinn have been achieved by providing the following 

so [0010] That is, the above 7 described objects of the present invention have been acme y 
ink-receiving layers, recording materials and printed matter. 

1) A composition for an ink-receiving layer comprising: 
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2) The composition according to item 1 ) above, wherein said pigment (B) is silica. 

3) The composition according to item 1) or 2) above, which further comprises (E) a cationic water-soluble resin. 

4) The composition according to any one of items 1) to 3) above, which further comprises (F) a nonionic water- 
soluble resin. 

5 5) The composition according to item 3) above, wherein said cationic water-soluble resin (E) is (E-1 ) an epichlo- 

rohydrin-polyamide resin. 

6) The composition according to item 4) above, wherein said nonionic water-soluble resin (F) is (F-1 ) acetoacetylat- 
: ed polyvinyl alcohol. 

7) The composition according to any one of items 1) to 6) above, wherein said aqueous polyurethane resin (A) 
10 has an isocyanate component derived from an aliphatic isocyanate. 

8) A recording material comprising a substrate having thereon an ink-receiving layer, said ink-receiving layer com- 
prising a composition according to any one of items 1) to 7) above. 

9) The recording material according to item 8) above, which is for use in ink jet recording. 

* 10) Printed matter which is obtained by printing an image on a recording material according to item 8) or 9) above 
is by an ink jet printer. 

i 11 ) Printed matter according to item 10) above : further having a transparent film laminated on the printed surface 
of said recording material - ' 
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DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention is described in detail below. 



[0012] The aqueous polyurethane resin having a polycarbonate chain for use in the present invention as component 
(A) preferably includes a polyurethane resin emulsion; the polyurethane resin containing a polycarbonate chain in its i 
molecule and preferably having a particle size : of 3.0 nm: Such a polyurethane resin emulsioncan be prepared by a 
25 known process. For example, a polyol having a polycarbonate chain (hereinafter referred to as a polycarbonate poly o I) 
and a diisocyanate are allowed to react in a solvent followed by emulsifying. 

[0013] Examples of the polycarbonate polyol include those obtained by the reaction between a glycol, such as 1 ,4-bu- 
tanediol 1 ,6-hexanediol ordiethylene glycol, arid diphenyl carbonate or phosgene! Two or more polycarbonate polyols 
can be used in combination.: ..- - 

30 [0014] Examples of the diisocyanate include 2,4-tolylene.diisocyanate, 2,6-tolylene diisocyanate, m-phenylene di- 
isocyanate, p-phenylene diisocyanate, 4,4 , -diphenylmethane diisocyanate, 2 f 4'-diphenylmethane diisocyanate, 2,2'- 
diphenylmethane diisocyanate, 3,3'-dimethyi-4,4'-biphenylene diisocyanate, S.S'-dichlOro^^'-biphenylene diisocy- 
anate, 1,5-naphthalene diisocyanate, 1 ,5-tetrahydronaphthalene diisocyanate, tetrarfiethylehe diisocyanate, 1,6-riex- 
amethylene diisocyanate*. dodecamethylene diisocyanate, trimetnylriexamethylene diisocyanate, 1 ;3-cyclohexylene 

35 diisocyanate, 1 ,4-cyclohexylene diisocyanate, xylylene -diisocyanate, tetramethylenexylylene diisocyanate, hydrogen - 
ated xylylene diisocyanate, lysine diisocyanate, isophorone diisocyanate, 4,4'-dicyclohexylmethane diisocyanate, and 
3,3 , -dimethyl-4,4'-dicyclohexylmethane diisocyanate. These diisocyanate compoundscan be used either individually 
or as a combination of two or more thereof. From the standpoint of providing a recording material with excellent light 
resistance, aliphatic diisocyanate compounds are preferred. If desired, polyisocyanate compounds having three or 

40 more isocyanate. groups per molecule cajrbe used in combination in such a proportion that does not irnpair the effects 
of the present invention. - ' s * : : 

[0015] The weight ratio of the polycarbonate polyol to the diisocyanate is preferably 50/50 to 95/5 in view of the 
stability of the resulting aqueous polyurethane resin. : V-v.. • :- f : . ;. : ' 

[001 6] , The. aqueous polyurethane res^n as component (A) can be prepared by any process -known in the art. It could 
45 be prepared by mechanically dispersing a polyurethane resin fraving'nb hydrophilic groups iri an aquebus medium by 
the aid of an externally added emulsifying agent, but the following three processes are recommended. 

•Process:1: . .. .••■*•' ' ; ' ' 1 ' ■' * 

so [0017] A compound containing active hydrogen/a comjDound cdhtaining; a hydrophilic group, and a polyisocyanate 
are allowed to react to prepare a solution or dispersion of a hydrophilic group -containing polyurethane resin in an 
organic solvent, which is mixed with an aqueous solution containing, if necessary, a neutralizing agent. 



Process-2: 

[0018] A compound containing active hydrogen, a compound containing a hydrophilic group, and a polyisocyanate 
are allowed to react to obtain a hydrophilic group-containing ] and isocyanate-terminated urethane prepolymer. The 
resulting prepolymer is mixed with an aqueous solution containing a neutralizing agent. Alternatively, a neutralizing 
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agent has previously been incorporated into the prepolymer, and the prepolymer is mixed with water. The resulting 
aqueous dispersion of the prepolymer is allowed to react with a polyamine. 
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Process-3: 



50 



[0019] A compound containing active hydrogen, a compound containing a hydrophihc group and ^Zer lTe 
are a owed to react to obtain a hydrophilic group-containing and isocyanate-terminat ed "* h ,^^^^ 
resuU ng prepolymer is mixed with an aqueous solution containing a neutrahz.ng agent and a 
aqueous dispersion. Alternatively, a neutralizing agent has previously been W^^^^SESS? 
resulting prepolymer is mixed with an aqueous solution containmg a polyamine to obtain ^^^^^ 
00201 Part of the polycarbonate polyol can be displaced with other polyols, such as polyether polyols or Po'V^te 

S ThHqueous polyurethane resin (A) having a polycarbonate chain exhibits ^^^J^J^ 

35SSSS3ESS5ES35SS 

content of the aqueous polyurethane resin (A) having a polycarbonate chain. .. 
moS The aqueous polyurethane resin (A) having a polycarbonate chain preferably has a "onvo.aWe conten t (. .e 
!he ratio of a residue atter treating at 107-C for 2 hour, to the initial weight) of 5 to 70%, particularly 10 to 60., by 
weight from the standpoint of the particle size and stability of the polyu^mane • on & 

B) are nolSted^ Their preparation processes. Of these pigments, sil^a is preferred for its ink absorption, dispers- 

ibili'ty in a binder and ability to give moderate whiteness to ^^ r ^^ n f^ M 30 10 70% bv wei ght on a 
r00251 A preferred content of component (B) in the composition is 5 to 70%, particularly 30 to rv a,, oy 

llZniT^Z antioxidant for use in the present invention as component (C) is ^^^^ 
S ino ganic p^ments and improving light resistance. Hindered phenol . compounds^ ^^^^Z 
remarkable effects. A preferred content of component (C) in the composition is 0.01 to 5 /<> by weight from the stanopo.n 
of chalking preventing effect and light resistance of the Jnk-rece.ving layer. D . C resoland butyrated 

TO0271 The ohenolic antioxidant (C) includes monophenoliccompoundssuch as2,6-d.-t-butyl p 

phenol antioxidant which is commercially available as Adekastab AO-80 from Asahi ^J^^^^SS 
Sl^iTindered amine ultravio.et (UV), absorber for use in , the present invention as component (D) is effective 
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Commercially available hindered amine UV absorbers which are serviceable as component (D) i include 

S^^^^ ^ available as Lacstar DX-1 04 from Dainippon ink » Chemica.s, Inc. Particularly preferred 

?003r iS Thrct«o^"waLsolub^ resin which can be used as component (E) includes water-soluble resins having 
a tertiry amine or a quaternary ammonium base, such as polyamide resins, po.yimide resms 
P ZZ^6one ^6 epich.orohydrin.po.yamide resins having these functional groups. Part.cu.ar1y preferred are 

SSrSTffl resins (E-,) are usually obtained by the reaction between poiyami^ 

Sne^^SySK the polyamide-polyamine being obtained by condensing a polyfunctional polyam.ne 
STZS^e, a'nd a polybas'ic acid (e.g., adipic acid). The ^f**^^ 
wat; so uble resins having a reactive azetidinium ring in the molecule thereof and are commercially avatlable as wet 

100321 A preferred content of the cationic water-soluble resin (E) in the composition is 1 to 30% by weight on a sold 
E n vtw of S resistance of the ink-receiving layer and printability of the recording materia Where the .prtrio. 
^*^m3e «in (E-1) is used, it is unfavorable to use calcium carbonate as component (B) because cab. urn 

[o033r^ resin which can be used as component (F) includes polyvinyl alcohol, PP W^. 

e methyl cellulose, starch, peptide, and high-molecular polyethylene oxide. Po yvmyl alcohol . preferred 
lo' rprovement of printability. Polyvinyl alcohol includes completely saponified one partially sapomhed one, and ac- 
etoacetvlated one with acetoacetylated polyvinyl alcohol (F-1 ) being particularly preferred. ■ 
ISSZ^SL**^ polyvinyl alcohol (F-1) is obtainable by allowing liquid or gaseous d.ketene to react on 

poration of the acetoacetylated polyvinyl alcohol (F-1 ) brings about improved bmd.ng ability for the pigment (B) thereby 

basis from the standpoint of anti-chalking effect and light resistance of the .nk-rece^ng layer and pr.ntabil.ty of the 
[SeiTrlr as'the effects of the present invention are not ruined, the ink-receiving layer composition can contain 
type or acetylenediol type leveling agents. These additives are preferably added .n an amount of 0.01 to 5 /. by we.ght 
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on a solid basis based on the total composition. 

[0037] The composition can further comprise a binder such as acrylic emulsions, synthetic rubber latices, polyvinyl 
alcohol, and polyvinylpyrrolidone. A preferred content of the binder component in the composition is 1 to 30% by weight 
on a solid basis. 

5 [0038] The composition can further contain a cationic water-soluble resin having ink fixing properties. A preferred 
content of the cationic water-soluble resin in the composition is 1 to 30% by weight on a solid basis. 
[0039] The composition can further contain a water-soluble solvent, such as alcohols and ketones. A preferred pro- 
portion of the water-soluble solvent in the total solvent of the composition is 0.1 to 20% by weight. 
[0040] The composition can further contain a water-soluble metal salt. A preferred content of the water-soluble metal 

10 salt in the composition is 1 to 10% by weight on a solid basis. 

[0041] The recording material of the present invention is obtained by applying the above-described composition to 
a substrate to form an ink-receiving layer. The recording material has excellent light resistance, undergoing no chalking 
nor discoloration by light, provides a highly precise printed image in offset printing, ink jet printing, thermal transfer 
printing, electrostatic printing, and the like, and exhibits excellent water resistance. It withstands not only indoor but 

15 also outdoor use for an extended period of time. It is particularly suitable for ink jet printing to provide a printed image 
of high quality. 

[0042] The substrate on which the composition is applied mainly includes paper, paperboards and various films. 
Fibrous substrates, such as spun-bonded nonwoven fabric, are also useful. 

[0043] Printed matter obtained by printing the recording material of the present invention by offset printing, ink jet 
printing, thermal transfer printing, electrostatic printing, etc. can bo used in wide applications such as signs and ad- 
vertisements. ' ' 
[0044] The printed matter can be laniinated with a transparent film to protect the print against contamination in outdoor 
use and to effectively prevent feathering of the image or fading of the image by light. Since the printed matter of the 
invention undergoes no chalking, the laminating film does not separate even in outdoor use. The transparent film 
25 includes, but is not limited to, plastic films of polyester polyvinyl chloride, etc. The method of laminating includes, but 
is not limited to, adhesion with an adhesive or a pressure-sensitive adhesive. ' u - 

[0045] The composition of the presentinvention is prepared by thoroughly mixing the above -described components' 
by stirring in an appropriate stirring machine, such as a propeller mixer, 'a disper or a homogenizer. The composition 
is applied to a substrate, e.g., film, paper or fabric, by coating, impregnation, transfer and the like method and dried to 

30 provide a recording material having an ink-receiving layer. For example, a recording material for electrostatic printing 
is prepared by coating. an appropriate substrate with the.somposition by air knife coating, blade coating, roll coating, 
gravure coating, dip coating, size press coating or gate roll coating. < . ' - 

[0046] - If desired, an anchor coat and/or a back coat.may.be providedon the substrate,* and a> topcoat may be provided 
on the ink-receiving layer. , . . 1 • 

35 [0047]. When printed by offset printing, ink jet printing, thermal transfer printing, electrostatic printing or a like printing 
technique, the ; recording, mate rial according to the invention forms an. image which does not suffer from chalking and 
. is excellent in light resistance, image sharpness and water; resistance. Because of the chalking resistance and light 
resistance, the recording material of the invention can find broad applications for not only indoor uses but also outdoor 
uses such as signs and advertisements. . ,. , v' ;•>• • 
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EXAMPLES 



[0048] The present invention will, npw.be illustrated in greater detail* with reference; to Examples, but it should be 
understood that the invention is not limited thereto. Unless otherwise noted, all the parts and percents are given by 
^5 weight. . . : - -.. ■ .:••.,<. , 1 : " "* 

[0049] Printed matter obtained in Examples and:Comparative Examples was evaluated as follows. r 

1) Feathering resistance:- - (->-> . tf . , ~ . : v . £ ,o 

50 [0050] Printed, matter was inspected,. with the naked.eye for ink. feathering. Feathering: resistance was- rated A to D 
according to the following criteria. . . . ; : ■) - • . :jt * ' : 

A No feathering .. :\ * 

B Little feathering , ...... .. - ,- t . h u :•'}>.< i .. . - . 

55 c Slight feathering , 

D .Feathering . . t . . .... ,., ( . .■ . . 
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2) Color density: 

[0051 ] Color density of printed matter was observed with the naked eye and rated A to D according to the following 
criteria. 

A Very good 
B Good 
C Slightly poor 
D Poor 

3) Water resistance: 

r00521 Printed matter was soaked in water at room temperature all day long and then inspected with the naked eye 
for color running or fading and the like to rate the image preservability according to the following criteria. ; 

A Very good 
B Good 
C Slightly poor 
D ... Poor 

4) Chalking resistance: : " ' : 

f0053] Printed matter, laminated or not laminated, was subjected to accelerated light exposure testing in Eye Super 
UV Tester (energy: 90 mW/cm*; 63°C; supplied by Iwasaki Electric Co., Ltd.) for 60 hours and inspected for chalk.ng 
in the following manner. Non-laminated printed matter was examined by rubbing the non^printed area w.th fmgers to 
see whether sHica fell off due to chalking, and laminated printed. matter was observed w.th the naked eye to see whether 
the laminating film separated due to chalking. 

5) Discoloration resistance: 

T00541 Printed matter was subjected to accelerated light exposure testing in Eye Super UV Tester (energy: 90 mW/ 
cm*; 63°C) for 60 hours. Resistance to discoloration was rated A to D according to the following criteria based on the 
discoloration observed on the non-printed area with the naked eye. 

35 A Very good .,. . r .-. '•''"*'• 

B ' Good" " , ,. - ■: '-' •• - ■■ 

C Slightlyppor . . . •- ' 

D Poor ■ 

40 EXAMPLE 1 

[00551 Aqueous polyurethane resin (A1) having a polycarbonate chain which was prepared by using an aliphatic 
socyanate (Hydran HW-970, available from Dainippon Ink & Chemicals, Inc.; nonvolatile content: 40 ft 
Szucasil P-78A. availablef rom Mizusawa Industrial Chemicals, Ltd.), a hindered am.ne UV absorber^) (Lacstar 

45 DX-1 04, available from Dainippon Ink & Chemicals, Inc.), an epichlorohydrin-polyamide resin (El (WSSa^ava.lable 
from Japan PMC Corp.), and acetoacetylated polyvinyl alcohol (F1) T 7 ?50/i/1 7 ?7 to 

Synthetic Chemical Industry Co., Ltd.) were compounded at a solid weight ratio A1/B1/D1/E1/F1 = 17 50/1/17/17 to 
prepare an ink-receiving layer composition having a solids content of 25% (designated composrt.on Z1 ). 
[0056] Composition Z1 was applied to a polyester film having been surface-treated to have .mproved adhes.on and 

so dried at 120»C for 3 minutes to obtain a recording material M1 having a 30 urn thick ink-rece,v.ng layer. 

[0057] Recording material M1 was printed on a pigment type ink jet printer, supplied by Graphtec Corp to obtain 
printed matter P1 which was evaluated for (1 ) image feathering, (2) color density, (3) water res.stance (4) chalk.ng 
resistance after light exposure test, and (5) discoloration on non-printed area after light exposure test. The results 
obtained are shown in Table 1 below. 
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EXAMPLE 2 

[0058] Printed matter P1 obtained in Example 1 was laminated with a transparent polyester film to obtain laminated 
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printed matter P2, which was evaluated in the same manner as in Example 1 . The results are shown in Table 1 . 
EXAMPLE 3 

[0059] Ink-receiving layer composition 22, recording material M2, and printed matter P3 were obtained and evaluated 
in the same manner as in Example 1. except for replacing the aqueous polyurethane resin (A1) with an aqueous 
polyurethane resin (A2) which had a polycarbonate chain and was prepared by using an aliphatic isocyanate (Hydran 
HW-935, available from Dainippon Ink & Chemicals, Inc.; nonvolatile content: 40%) and replacing D1 with a hindered 
phenol antioxidant (C1) (Lacstar DX-108, available from Dainippon Ink & Chemicals, Inc.). The results of evaluation 
are shown in Table 1 . 
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EXAMPLE 4 

[0060] Printed matter P3 obtained in Example 3 was laminated with a transparent polyester film to obtain laminated 
printed matter P4, which was evaluated in the same manner as in Example 1 . The results are shown in Table 1 . 

EXAMPLE 5 
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[0061] The same aqueous polyurethane resin (A1) as used in Example 1, the same hindered amine UV absorber 
(D1) as used in Example 1, the same hindered phenol antioxidant (C1) as used in Example 3, silica (B2) (Sylysia 350, 
available from Fuji Silysia Chemical, Ltd.), an epichlorohydrin-polyamide resin (E2) (WS525, available from Japan 
PMC Corp.), and acetoacetylated polyvinyl alcohol (F2) (Gosefimer Z : 1 00, available from The Nippon Synthetic Chem- 
ical Industry Co., Ltd.) were compounded at a solid weight ratio A1/B2/C1/ D1/E2/F2 = 1 7/50/1/1/17/17 to prepare ink- 
receiving layer composition Z3 Having a solids content of 25%. 

[0062] Recording material M3 and printedmatter P5 were obtained and evaluated in the same manner as in Example 
i\ except for using the composition 23. The results of evaluation are shown in Table 1 . 

EXAMPLE 6 

[0063] Printed matter P5 obtained in Example 5 was laminated with a transparent polyester film to obtain laminated 
printed matter P6, which was evaluated in the same manner as in Example 1 . The results'are shown in Table 1 . 

EXAMPLE 7 - 

[0064] Ink-receiving layer composition Z1 prepared in Example 1 was applied to spun-bonded nonwoven fabric of 
polyester and dried at 120°C for3 minutes to obtain recording material M4 having an ink-receiving layer. The coating 
weight of the ink-receiving layer was 50 g/m 2 . Printing material M4 was printed in the same manner as in Example 1 
to obtain printed matter P7, which was evaluated in the same manner as in Example 1 . The results of evaluation are 
shown in Table 1 . 

EXAMPLE 8 

[0065] Printed matter P7 obtained in Example 7 was laminated with a transparent polyester filrti to obtain laminated 
printed matter P8, which was evaluated in the same : manner as in Example S. The results are sftown in Table 1 . ' 
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COMPARATIVE EXAMPLE 1 

[0066] Ink-receiving layer composition Z4, recording material M5. and printed matter P9 were obtained and evaluated 
in the same manner as in Example 1. except for replacing the aqueous polyurethane resin (A1) with an aqueous 
5 polyurethane resin (A3) which contained no polycarbonate chain and was prepared by using an aliphatic isocyanate 
(Hydran HW-930, available from Dainippon Ink & Chemicals, Inc.; nonvolatile content: 50%). The results of evaluation 
are shown in Table 2 below. 

COMPARATIVE EXAM PLE 2 

10 

[0067] Printed matter P9 obtained in Comparative Example 1 was laminated with a transparent polyester film to 
obtain laminated printed matter P1 0. which was evaluated in the same manner as in Example' 1 . The results are shown 
in Table 2. 

is COMPARATIVE EXAMPLE 3 

[0068] Ink-receiving layer composition Z5, recording material M6, and printed matter P1 1 were obtained and evalu- 
ated in the same manner as in Example 3, except that component C1 was not used, the results of evaluation are 
shown in Table 2. 

20 V . 

COMPARATIVE EXAMPLE 4 

[0069] Printed matter P11 obtained in Comparative Example 3 was laminated with a transparent polyester film to 
obtain laminated printed matter P1 2, which was evaluated in the same manner as in Example 1 . The results are shown 
25 jn Table 2. j 

COMPARATIVE EXAMPLE 5 

[0070] Ink-receiving layer composition Z8 was prepared by compounding components B1, D1, E1 and .F1 used in 
30 Example 1 at a solid weight ratio of 50/1/25/25 to give a solids content of 25%. Recording material M9 and printed 
matter P15 were obtained and evaluated in the same manner as in Example 1 , except for using the composition Z8. 
The results of evaluation are shown in Table 2. ^ 

COMPARATIVE EXAMPLE 6 ' ; ! 

35 

\ .'■ • r . ; 

[0071] Ink-receiving layer composition Z9, recording material M10 and printed matter P1 6 were- obtained and eval- 
uated in the same manner as in Example 1 , except for replacing the aqueous polyurethane resin (A1 ) with an aqueous 
polyurethane resin (A4) which contained no polycarbonate chain and was ; prepared by using an : aromatic isocyanate 
(Hydran AP-60LM, available from Dainippon Ink & Chemicals, Inc.; nonvolatile content: 42%). The results of evaluation 
40 are shown in Table 3 below. ! 

COMPARATIVE EXAMPLE 7 . [ \ 

[0072] Ink-receiving layer composition Z10, recording material M11 and printed matter P1 7 were: obtained ar, d eval- 
45 uated in the same manner as in Example 1, except for replacing the : hindered amine UV absorber (D1) with a benzo- 
triazole UV absorber (D2) (Uniguard E-400, available from Dai-ichi Kbgyo Seiyaku Co:, Ltd.). The results of evaluation 
are shown in Table 3. 

COMPARATIVE EXAMPLE 8 
50 , y ! , ; ( ; : , 

[0073] Printed matter P17 obtained in Comparative Example 7 was laminated with a transparent polyester film to 
obtain laminated printed matter P1 8, which was evaluated in the samfe manned as in Example 1 . The results are shown 
in Table 3. 1 -i \ 
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Comparative Example No. 








1 


o 


o 


4 


5 


Ink-receiving Layer Composition 


Z4 


Z.4 


75 


Z5 


Z8 


Recording Material 


M5 




M6 


M6 


M9 


Printed Matter 


P9 


rlu 


P11 


P12 


P15 


Feathering Resistance 


A 


A 


A 


A 


B 


Color Density 


A 


A 


A 


A 


D 


Water Resistance 


B 


A 


B 


A 


B 


Chalking 


observed 


UUOCl VCVJ 


not observed 


not observed 


observed 


Discoloration Resistance 


C 


B 


D 


C 


C 

■ •- 






TABLE 3 














Comparative Example No. 
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8 






ink-receiving Layer Composition 


Z9 


Z10 


Z10 






Recording Material 


M10 


M11 


M11 






Printed Matter 


P16 


P17 


P18 






Feathering Resistance 


A 


A 


A 






Color Density 


A 


A 


A 






Water Resistance 


B 


B 


B 






Chalking 


observed 


not observed 


not observed 






Discoloration Resistance 


D 


D 


C 





f00741 The composition according to the present invention provides an ink-receiving layer which does sfe™ 
chalk ina by tight exhibits excellent light resistance, and forms a clear and water-resistant .mage by vanous ^pn t ng 
mShods such as offset printing, ink jet printing, thermal transfer printing, and electrostatic printing. The record ng 

matter according to the present invention withstands both indoor and outdoor use as signs or advert.sements for 

iS eri Whi.ete invention has been described in detail and with reference to specific examples thereof it will be 
^ri^KT. art that various changes and modifications can be made therein without departmg from 
the spirit and scope thereof. 

Claims 

1 . A composition for an ink-receiving layer comprising: 

(A) an aqueous polyurethane resin having a polycarbonate chain; 

(B) at ieast one pigment selected from the group consisting of silica, alumina, calcum carbonate and clay, and 
at least one of (C) a phenolic antioxidant and (D) a hindered amine ultraviolet absorber. 

2. The composition according to claim 1 , wherein said pigment (B) is silica. 

3. The composition according to claim 1 , which further comprises (E) a cationic water-soluble resin. 
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4. The composition according to claim 1 , which further comprises (F) a nonionic water-soluble resin. 

5. The composition according to claim 3, wherein said cationic water-soluble resin (E) is (E-1) an epichlorohydrin- 
polyamide resin. 

5 

6. The composition according to claim 4, wherein said nonionic water-soluble -resin (F) is (F-1 ) acetoacetylated pol- 
yvinyl alcohol. 

7. The composition according to claim 1 , wherein said aqueous polyurethane resin (A) has an isocyanate component 
10 derived from an aliphatic isocyanate. 

8. A recording material comprising a substrate having thereon an ink-receiving layer, said ink-receiving layer com- 
prising a composition according to claim 1 . 

'5 g. The recording material according to claim 8, which is for use in ink jet recording. 

10. Printed matter which is obtained by printing an image on a recording material according to claim 8 by an ink jet 
printer. 

•0 11. Printed matter according to claim 10, further having a transparent film laminated on the printed surface of said 
recording material. 



30 




50 



55 
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